
Rl MARKS 

Claims 1. 7-9. 15-17. 19. 29, and 30 have been amended, and claims 21-28 have been 
cancelled. Accordingly, claims 1-2. 7-10. 15-20. and 29-30 are pending in the present 
application. The claim amendments are supported b\ the specification as original!) filed, with 
no new matter being added. Accordingly, favorable reconsideration of the pending claims is 
respect full} requested. 

Applicants have amended the specification to correct minor typographical errors and for 

clarit\ . 



1. Rejections Under 35 U.S.C. 112 

Claims 21-28 and 29-30 have been rejected under 35 U.S.C. § 112. first paragraph, as 
containing subject matter not sufficiently described in the specification. In addition, claims 21- 
28 have been reiected under ?5 l : .S.C ^ 1 12. second paragraph, as being indefinite Applicants 
respectfully traverse. 

Applicants note that claims 21-28 have been cancelled, so the rejections of these claims 
under 35 U.S.C. § 1 12 is now moot. 

Claims 29 and 30 have been amended to delete the term "adsorbed" in conjunction with 
the nitrogen-containing silane, since the Examiner objected to the use of this term. I'hus. 
Applicants respectfully request that the rejection of claims 29 and 30 under 35 l S C. ^ 112 be 
w ithdrawn. 
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2 . R ejections I : ndor 35 U.S.C. $ 10.2 

Claims 1. 9. 17. 19. 21. 24. and 27-30 ha\e been rejected under 35 U.S.C. § 102(e) as 
being anticipated by U.S. Patent No. 5.861.675 to Sasaki et al. (hereinafter "Sasaki") for the 
reasons staled on pages 3-4 of die Office Action. Applicants icspcctiuih Uaxci se. 

Applicants note that claims 21. 24. 27. and 28 have been cancelled, so the rejection of 
these claims under 35 U.S.C. >j 102(e) is now moot. 

Claim 1 has been amended to recite that the passivation layer comprises "nitrogen 
adsorbed upon said upper surface according to Brunauer's Type V adsorption." Support for this 
recitation in claim 1 can be found in the application as filed on page 15. lines 8-11. 1 here is no 
teaching or suggestion in Sasaki of a passivation layer comprising "nitrogen adsorbed upon said 
upper surface according to Brunauer's Type V adsorption" as recited in present claim 1. Rather. 
Sasaki discloses that a tungsten nitride film containing fluorine is formed as a barrier in the 
««i!jt;i^'! h<a</ of a Nem io inductor device wiih no icachim. 1 ot What if anv tvne oi adsorption is 
present. 

Independent claim 9 has been amended to recite that the passivation layer is "formed by 
exposing said upper surface to a plasma consisting essentially of a nitrogen-containing silane." 
Support for this recitation in claim 0 can be found in the application as filed on page 17. lines 4- 
7. There is no teaching or suggestion in Sasaki of such a claimed feature as recited in claim 9. 
Rather. Sasaki discloses that ammonia, silane. and tungsten hexatluoride gases are used to 
produce a tungsten nitride film containing lluuiinc. I hese deposition gases m Sasaki are 
provided under conditions that would not produce a plasma (.sec col. o. lines 1-19). In iact. the 
oniv disclosure in Sasaki of the use of a plasma is in the formation of a silicon dioxide him by 
plasma CYO < s<v col. 14. lines 9-1 1 >. 
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Independent claims 17 and 19 have been amended to recite that a second passivation 
layer comprises "multiple layers of nitrogen compounds adsorbed upon said first passivation 
layer according to Brunauer's Type V adsorption." Support for this recitation in claims 17 and 
19 can be found in the application as tiled on page 15. lines 1 1-14. There is no teaching or 
suggestion in Sasaki of such claimed features as recited in claims 17 and 19. Rather, as 
discussed previously. Sasaki discloses that a tungsten nitride film containing fluorine is formed 
as a barrier in a semiconductor device, with no teaching of what if any type of adsorption is 
present. 

Independent claim 29 has been amended to recite a passivation layer "consisting 
essentially of a nitrogen-containing silane." Independent claim 30 has been amended in a similar 
fashion. There is no teaching or suggestion in Sasaki of a passivation layer "consisting 
essentiallv of a nitrogen-containing silane" as recited in claims 29 and 30. Rather. Sasaki 



-n..i oi'ipr* k |npiit*d a^ a harrier in a 



( jjsciov*^ thai a iunuMcn mindc mm eoniaimiiL: iiuuini^ ^nu 
semiconductor device. As the l-xaminer is aware, the terminology "consisting essentially of 
recited in claims 29 and 30 limits the passivation layer to nitrogen-containing silane and other 
unrecited elements that do not materially affect the basic and novel characteristics of the recited 
passivation layer. Thus, a passivation layer "consisting essentially of a nitrogen-containing 
silane" as recited in claims 29 and 30 does not read on the tungsten nitride film containing 

fluorine and silane as disclosed in Sasaki. 

Accordingly, for the above reasons, claims \, 9. 17. 19. 21. 24. and 27-30 are not 

anticipated bv Sasaki, \pplicants therefore respectfully request that the rejection ol these claims 

under ' : S (' vf HPici be withdrawn. 
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3. Rejections I indcr 35 I .S. CJJill 

Claims 1-2. 7-10. and 15-20 have been rejected under 35 U.S.C. S 103(a) as being 
unpatentable over U.S. Patent No. 5.780.908 to Sek.guehi et al. (hereinafter SckiguchD in view 
ofl'.S. Patent No. 6.077.774 to Hong et al. (hereinafter "Hong") for the reasons set forth on 
pages 5-6 of the Off.ee Action. In addition, claims 1-2. 7-10. and 15-20 have been rejected 
under 35 I .S.C . <j 103(a) as being unpatentable over Sckigiichi in view of I'.S. Patent No. 
6.1 14.238 to I.iao (hereinafter "I.iuo") for the reasons set forth on page 6 of the Office Action. 
Applicants respectfully traverse. 

As discussed previously, claim 1 has been amended to recite that the passivation layer 
comprises "nitrogen adsorbed upon said upper surface according to Brunauer's Type V 
adsorption/' Independent claim 8 recites similar features. There is no teaching or suggestion in 
^nnn-hi. Hong, or Liao of such recited features for a passivation layer, and no teaching of what 



v. .... 

ii\m'v t\pe of adsorption s-> present 



Independent claim 7 has been amended to recite that a second passivation layer 
comprises "multiple layers of nitrogen compounds adsorbed upon said first passivation layer 
according to Brunauer's Type V adsorption." As discussed above, independent claims 17 and 19 
have been amended to recite similar features. There is no teaching or suggestion in SckiguchL 
Huii^. or Luio of such recited features for a second passivation layer. 

As discussed previously, independent claim 4 has been amended to recite that the 
passiv ation layer is "formed by exposing said upper surface to a plasma consisting essentially of 
;| nitrogen-containing silane." There is no teaching or suggestion in Sckiguchi. Hong, or Lav of 
, ,v,.,iv ;1 tion fo.er from a plasma consisting essentially of a nitrogen-containing silane. 

• ;• i ■ , v >r v •.<-n.v>pm-i nl-i^pui to form a uim'sten nitride laver. 
Rather. Sckiviicm discloses lining .i imio^i, o, ..,,,.,,! , 
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Hong discloses use of an anneal to form metal oxide or carbide layers, and I alio discloses use of 
an anneal to form a metal nitride layer. 

Independent claim 15 has been amended to recite a second passivation layer "consisting 
essentially of a nitrogen-containing siiane." Independent claim 16 has been amended in a similar 
fashion to recite a passivation layer "consisting essentially of a nitrogen-containing siiane." 
There is no teaching or suggestion in Sckiguchi. Hong, or Liao of a passivation layer "consisting 
essentially of a nitrogen-containing siiane" as recited in claims 15 and 16. 

Accordingly for the above reasons, claims 1. 7-9. 15-17. and 19. as well as dependent 
claims 2. 10. 18. and 20. would not have been obvious over the cited references. Applicants 
therefore respectfully request that the rejection of these claims under 35 U.S.C. § 103(a) be 
withdrawn. 
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CONCl.t 'SIPN 

In \ iew of the foregoing. Applicants respectfully request favorable reconsideration and 
allowance of the present claims. In the event the Examiner finds any remaining impediment to 
the prompt allowance of this application which could be clarified b> a telephone interview, the 
Examiner is respectfully requested to contact the undersigned attorney. 

Dated this £T dav of June 2002. 



Respectful ly>ubmitted. 




Gregory /J/Oylor 
Attorney far Applicants / 
Registration No. 34,263 

WORKMAN, NYDEGGER & SHELLY 
1000 Eagle Ciate Tower 
60 Hast South Temple 

Mii: 1 akc C\[\ . i 'lab S4i i ! 



1 .1 .,„U 

1 L'lLpl . 



O^MO 



fax: 



\ov;i / J ■ 

(801 ) 328-1707 



(, WPDOC S VI'V\ (AIT I l6?5l(ol antf doc 
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VKRSION WITH MARKINGS TO SHO W Tl IK HIANCifS MADH 



IN I I 11- SPIT II 10ATK ) N : 

The paragraph beginning ai page 7. line 2 ol the speciheation has been amended as 
follows: 

In order [ that | to illustrate the manner in which the above-recited and other 
advantages of the invention are obtained, a more particular description of the invention 
briefly described above will be rendered b\ reference to specific embodiments thereof 
which are illustrated in the appended drawings. I Understanding that these drawings depict 
onlv typical embodiments of the invention and are not therefore to be considered | to be] 
limiting of its scope, the invention will be described and explained with additional 
specificity and detail through the use of the accompanying draw ings in w hich: 

The paragraph beginning at page 9. line 1 1 of the specification has been amended as 
follows: 

In reference to Figure 2, prevention or reduction of the likelihood of oxidation of 
upper surface 16 of interconnect 12 is accomplished during the formation of 1IT) 
laver 18. I his is earned out by an in situ passivation of upper surface 16 of 
, pf L »rcnnii( 'c ! '2 impicdiaU'K puor i<> iir Mmuhaneousiv wiih me formation oi li u 
ia\ei IS. which aw nets the probicm>oi the piu>! ail. 

The paragraph beginning at page 10. line 4 of the specification has been amended as 
follows: 

The chemical compound is provided in an amount sufficient to substantially 
chemically cover upper surface 16 of interconnect 12 in order to chemically protect 
approximately the first 1-1.000 atomic lattice layers thereof. The chemical compound 
may be a nitride form of the metal of winch interconnect 12 is composed. Where 
ammonia, a hydrated nitrogen compound or the like is used, a chemical structure such as 
M-N-l f forms, w here M represents the metal of w hich interconnect 12 is composed. 

The paragraph beginning at page 17, line 16 of the specification has been amended as 
follow s: 

lollowing the formation of Iff) layer IS. further processing is carried out as 
iiUiMidku iii i igwiL .'■ . Second uc| >i l.vm ui i i> i»»rmcc. mio !; i) ;a\c; ;N p\ patterning 
and etching thereof In a damascene process such as that illustrated in figure 5. second 
depression ^4 is formed substantially above interconnect 12. Second depression 34 may 
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he. bv wav of non-limiting example, a wiring trench such thai metallization within 
second depression 34 w ould run in and out of the plane of Figure 5. Additionally, second 
depression 34 mav be a contact corridor such that metallization would run left to right, 
substantially within the plane of Figure 5 along the upper surface 36 oflLD layer 18 and 
tilled into second depression 34 such that a metallization line with a contact is formed, 
whereby the contact is in electrical communication with interconnect \ 2. 

The paragraph beginning at page 18. line 1 of the specification has been amended as 
follows: 

The present invention may be embodied in other specific forms without departing 
from its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as [illustrated! il lustrative and not restrictive. The scope 
of the invention is. therefore, indicated by the appended claims and their combination in 
whole or in part rather than by the foregoing description. All changes that come within 
the meaning and range of equivalency of the claims are to be embraced within their 
scope. 



IN 11 IF CLAIMS: 

Claims 1, 7-9. 15-17. 19, 29. and 30 have been amended as follows: 

L ( 1 lince Amended) A semiconductor structure comprising: 

an electrically conductive interconnect disposed within a first dielectric layer, said 
electrically conductive interconnect having an upper surface; 

a passivation layer disposed upon said upper surface, said passivation layer 
comprising [ammonia and derivatives thereof] nitrogen adsorbed upon said upper surface 
according to Brunauer's Tvpe V adsorption ; and 

an interlayer dielectric disposed upon said first dielectric layer and upon said 
upper surface, said interlaver dielectric being continuous! v adhered to said upper sur face. 

7. (Thrice Amended) A semiconductor structure comprising: 

an electrically conductive interconnect having an upper surface and being 

disposed within a dielectric layer, said electrically conductive interconnect including: 

a titanium liner iaver disposed within a depression in said dielectric layer; 

a titanium nitride Iaver disposed upon said titanium liner layer: and 

a tungsten film disposed upon said titanium nitride layer and filling said 

a first passivation laser comprising a tungsten nitride compound and being 
disposed up^ni said uppei suriucc. 
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a second passivation layer comprising (ammonia and derivatives thereof) multiple 
la vers of nitrogen compounds adsorbed upon said first passivation layer according to 
Brunauer's Type V adsorption : and 

an interlayer dielectric disposed upon said dielectric layer and upon said upper 
surface, said interlayer dielectric being continuous!} adhered to said upper surface. 

8. (Thrice Amended) A semiconductor structure comprising: 

an electrically conductive interconnect disposed within a dielectric layer, said 
electrically conductive interconnect having an upper surface and including: 

a titanium liner layer disposed within a depression in said dielectric layer; 
a titanium nitride layer disposed upon said titanium liner layer; and 
a tungsten film disposed upon said titanium nitride layer and filling said 
depression; 

a passivation layer disposed upon said upper surface and comprising [ammonia 
and derivatives thereof] nitrogen adsorbed upon said upper surface according to 
Brunauef s Type V adsorption ; and 

an interlayer dielectric disposed upon said dielectric layer and upon said upper 
surface, said interlayer dielectric being continuously adhered to said upper surface. 

( ). (Thrice Amended) An interconnect in an electronic device comprising: 

a metallic first structure disposed within a first silicon oxide layer, said metallic 

first structure having an upper surface: 

a passivation !a\ei disposed upon said uppci sin lace, said passivation !a\ci 



hv exposing said upper surface to a plasma consisting essentially of a nitrogen-containing 
si lane : and 

a second silicon oxide layer disposed upon said first silicon oxide layer and upon 
said upper surface, said second silicon oxide layer being continuously adhered to said 
upper surface. 

15. (Thrice Amended) An interconnect in an electronic device comprising: 

a metallic structure disposed within a first silicon oxide layer, said metallic 
structure having an upper surface and including: 

a titanium liner la_\er disposed within an interconnect corridor in said first 
silicon oxide laver: 

a titanium nitride layer disposed upon said titanium liner laver: and 
a tungsten film disposed upon said titanium nitride laver; 
a first passivation laver disposed upon said upper surface and comprised of a 
tungsten nitride compound: 

a second passiv a tion laver consisting essential ly of a nitrogen-containing silane 

passivation layer: and 
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a second silicon oxide layer disposed upon said first silicon oxide layer and upon 
said upper surface, said second silicon oxide layer being continuously adhered to said 
upper surface. 

16. (Thrice Amended) An interconnect in an electronic device comprising: 

a metallic structure disposed within a first silicon oxide layer, said metallic 
structure having an upper surface and including: 

a titanium liner layer disposed within an interconnect corridor in said first 
silicon oxide layer; 

a titanium nitride layer disposed upon said titanium liner layer; and 
a tungsten film disposed upon said titanium nitride layer; 
a passivation layer disposed upon said upper surface and consisting essentially of 
a nitr oge n -containing si lane [comprised of ammonia and derivatives thereof adsorbed 
upon said upper surface]; and 

a second silicon oxide layer disposed upon said first silicon oxide layer and upon 
said upper surface, said second silicon oxide layer being continuously adhered to said 
upper surface. 

17. (Twice Amended) A semiconductor structure comprising: 

an electrically conductive interconnect disposed within a first dielectric layer, said 
electrically conductive interconnect having an upper surface; 

a first passivation la\er disposed upon said upper surface, said first passivation 
fiver comprising a tuniisien nitride compound. 

a second passivation !a\^i coinpi imh.l; multiple la)ci's oi mitogen compounds 
adsorbed upon said first passivation layer according to Brunauer's Type V adsorption |. 
said second passivation layer comprising ammonia and derivatives thereof): and 

an interlayer dielectric disposed upon said first dielectric layer and upon said 
upper surface, said interlayer dielectric being continuously adhered to said upper surface. 

19. (Twice Amended) An interconnect in an electronic device comprising: 

a metallic first structure disposed within a first silicon oxide layer, said metallic 
first structure having an upper surface; 

a first passivation layer disposed upon said upper surface, said first passivation 
layer comprising a tungsten nitride compound: 

a second passivation layer comprising multiple lavcrs of nitrogen compounds 
adsorbed upon said first passivation la\er according to Brun auer's Type V adsorption]^ 
said second layer comprising ammonia or derivatives thereof]: and 

a second silicon oxide layer disposed upon said first silicon oxide layer and upon 
s:?j(] upper snrfiee s:iul second sdu/on ovule l;i\er beimj contmuousK adhered to suid 
upper surface. 
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29. (Once Amended) A semiconductor structure comprising: 

an electrically conductive interconnect disposed within a first dielectric layer, said 
electrically conductive interconnect having an upper surface; 

a passivation layer disposed upon said upper surface, said passivation layer 
consistiim essentially of (comprising] a nitrogen-containing silane [adsorbed upon said 
upper surface]; and 

an iifieria\ci dielectric disposed upon said first dielectric layer and upon said 
upper surface, said interlaver dielectric being continuously adhered to said upper surlace. 

30. (Once Amended) A semiconductor structure comprising: 

an electrically conductive interconnect disposed within a first dielectric layer, said 
electrically conductive interconnect having an upper surface; 

a first passivation layer [disposed] upon said upper surface, said first passivation 
layer comprising a tungsten nitride compound, 

a second passivation layer (adsorbed! upon said first passivation layer, said 
second passivation layer [ comprising | consisting essentially of a nitrogen-containing 
silane, and 

an interlaver dielectric disposed upon said first dielectric layer and upon said 
upper surface, said interlaver dielectric being continuously adhered to said upper surface. 
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